Substrate-decreased modification by diethyl pyrocarbonate of two histidines in isocitrate lyase from Escherichia coli.
The inactivation of tetrameric 188-kDa isocitrate lyase from Escherichia coli at pH 6.8 (37 degrees C) by diethyl pyrocarbonate, exhibiting saturation kinetics, is accompanied by modification of histidine residues 266 and 306. Substrates isocitrate, glyoxylate, or glyoxylate plus succinate protect the enzyme from inactivation, but succinate alone does not. Removal of the carbethoxy groups from inactivated enzyme by treatment with hydroxylamine restores activity of isocitrate lyase. The present results suggest that the group-specific modifying reagent diethyl pyrocarbonate may be generally useful in determining the position of active site histidine residues in enzymes.